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ut pane position increase the aaial component in the met 
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- USSR/Physics 
. Spectrum Analysis Soa , 
Spectra, Electronic 


Jan 19k8 


"Rectron Spectra and Intensity of Combinaticn Dis~ 
persion in Spectra," M. V. Vol'kenshteyu, 12 pp 


’ “?hur Eksper i Teoret Fiz" Vol XVIII, No 1 
: ‘fnalyzes formilas based on the association of the 
intensities and polarizations of lines of conbina- 


‘tion dispersion with aspects of the basic and ex- 
cited electron conditions of a molecule. 
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Electronic spectra and witensities in Raat apectta 
Z ‘ Fie WH, 78 


M.Y. Vol kenshtcta. Zhur, opel. Peoret. 

SEDs). = Piaceek's criterion of NntENsy and polarit- 
tion of Raman lines, the deriv. of the mol. cleetrene 
polarizability with respect to 

he represented asa function © 
individual v 
respect to the bond codrdinate q@. 9 On th 


. ~ 

Kramers-LHeisenberk formula, OF Oy cau be linked with 
Orde opted Inst. the properties of the ground and excited electronic states 
bof the mol, In the case of diat. mols. and of individual 
. {bonds treated as diat. mels., the theory acconnts for the 
Stow intensity of Raman fines nf janice bonds and their in 
Vrease with decreasing polarity, ©-8- in the series C | 
C—Br, C—l- ‘The criterion Of bond polarity erivedt 


from Raman spectra coincides with the spectroscopic 


criteron of Franck. The theory a 
high Raman-line intensities of conjugate 
tuatic Ok. mols. i 

at bond energies. , = 


Jso accounts for the 
clon and are- 


i.e. mots. characterized by norte iwity 
X. Thor 
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Polarization of Raman lines. MoV. Vol’ hetsttets. 
Ahue. Bhsplt. Fearct. Fiz. 8, U8 Usctods: The follow - 
ing mules, derived on the basis of the valenee optical 
scheme, and supplementing Placeck’s rules, elisa only 
approx. validity bit are nonetheless practically valusble 
and borne out by comparison with ample expt. data. 

1) For auy fully symimetrical pure deformation vibration 

famnoal of uny symmetry group, the cegree of depolariza+ 
tiene @ 8), 62) For a vibration of a didomic mel. ota 
Churacteristic vibration of an indivudius! bend, p i come 
peised te tween f/pandU. (3) bor fully synunetricad vila 
tions of any plane tnols. of the synumetry Jaa, built up of 
identical bonds, 9 is equal and independent of the no, of 
Beatie (4) Aca generalisation of rule 2, for any fully 
ymuinetseal pure valener vibration of a bom ora wrens 
of eteatial bonds, he upper finsit of eas! 5. NL hon 


Stibe Ophea lust. 
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VOL‘ KINSHTEYN, M. V. 


USSR/Chemistry ~ Oils, Spectrography of Aug 48 
Chemistry ~ Asphalt 


"Porphyrin “pectra in Oils and Asphalts," Ye. A. Glebovskaya, M. V. Vol'kinshteyn, 
All-Union Sei Res Petroleum Geol Survey Inst and State Opt Inst, 12 pp 


"Zhur Obshch Khimii" Vol XVIII (LXXX), No 8 


Total of 24 samples, of bituminous substances, oils, shale constituents, etc.) from 
various locations were dissolved in dioxane, alcohol, benzene, chloroforn, 
petroleum ether, or pyridine and Subjected to spectrum analysis with a Beckmann 
apparatus. Measurements were made every 2-5 m 14 in visible part of spectrun. 
Presence of a porphyrin complex with vanadium, and possible with nickel was 
established. Complexes may belong to mderial from which oi3 originated. Submitted 


17 Aug 47. 
PA 19/49T26 
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USSR (6CC) 
Physics and Mathematics 
Oscillations of Molecules, M. Volkenshteyn, M. A. Yel'yashevich, 


B, I, Stepanov, pairs Ronee State Technical Press, 1949). Reviewed 
by V. M. Chulanovskiy, Sov. Kniga, No 10, 1950. 


MBH Report U-3081, 16 Jan. 1953, Unclassified. 
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M. V. Vol’ kenshtcin. fave. Akad. Nawk SSSR, 
Fis. 14, 466-7K 1980).— The isoniers whose structure isdetd. 
by the rotation of mol, groups around 2 double bond 
have very small differences 10 energy and activation enersy 
and therefore a fast conversion ~O that they cannot be de- 


or rotational isomerism by optical methods. 


tected chemically. Y. reviews the ictection methods 
lise oa Raman spectra. clevtrotic tratsition spectra, and 
mol, optics. ‘ S Pakswer 
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LN. Nikitin, and T. V. Yakovleva. Tres. kad. Naw 
SSSR. Ser. Fis. 14, 4TIR7T IVER). - ‘The intensities a 


motational symimeury ot dienes MES pag wenseicenit, 
ks’. lines of butadiene and boprene Wer 
to 


c investigated at 
4)° (isoprene? 
The comparisoa of the tabulated Raman lines with infrared 
absorption lines, meaasred by other investi 
that in fiquid Dutadiene the (rans forms (0a 
whereus the preseuce of the cis forut is doubtful. 
do not allow conclusions oo the prescucr of toth 
cquil, in the case of isoprene. 3. 
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VCLIKENSHTRYN, MY, FA 15979) 
USSR/Physics ~Optics —- Apr 50 
Polarization 


"The Theory of Natural Optical Activity," mM. y. 
Vol'kenshteyn, Leningrad State U, 5 pp. 


"Zhur Eksper i Teoret Fiz" Vol XX, No 4 


Classical theory of optical activity of anisotropic 
media is made more Precise. Shows Born's theory is 


that in this case it is necessary to consider elec- 
trical quadrupole polarization besides electrical 
and magnetic dipole polarizations. Submitted 

15 Dec 49. 
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not applicable to case of anisotropic medium, and ! 
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Tasories of the apectrosonple manifestations of the by- 
faregen bond. M. V. Vol’kensbtcin, MoA. il yashevich 
ant HK, |. Stepanov (Leningrad State Univ., Leningrad). 
Zhur, Fis. Khim. 24, 1158-G4(1050).—A crit. discussion. _ 
Paul W. Howeston 
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USSR/Physics - Polarizability 21 Mar 50 
; ‘Optical Activity 


"Theory of Polarizability, and Optical Activity," 
M. V. Vol'kenshteyn, Leningrad State U imeni A. A. 


Zhdanov _ 
"Dok Ak Nauk SSSR” Vol LXXI, No 3, pp 447-450 


Mathematically attempts to construct a molecular 
theory of essential optical ‘activity that permits one 
to calculate rotating capacity of molecules. purely on 
basis of other. information on their structure. Valence- 
optical scheme of optical activity. Submitted 26 Jan 
50 by Acad A. N. Kolmogorov. 
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: otter ing oF Aromatic Nite 
Ovich, M. vy. Vol'kenshteyn 


: "Dok Ak Nauk SSSR" 


Vol LXXI, No 6 


PA 17590 
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21 Apr 50 


ra of Combination 
©-Compounds ," Ya. S, 


+ PP 1045-1049 
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Molekulyarnaya optika (molecular optics) Moskva, Gos., 4zd-vo tekhnikoteorsticheskoy 
Literatury, 1951. 

744, p. diagrs. 

Cataloged from abstract. 

FB 508050, : 

t of molecul 

8 Monograph giver systematic accoun 
of sey ates, Speaial attention is paid to the leading role o 


velopment of physics. 


r optics, related to the field 
ri : of Soviet researchers in the de~ 
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20, 3 : 
Lovtheee ee "Molecular Optics" 1951). Au. 
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VOLKENSHTEYN M. V. 181T82 


USSR/Physics. - Molecular Spectra Apr 51 


“Internal Molecular Interaction and Optics," M. Vv, 
Volkenshteyn 


"Uspekhi Fiz Nauk" Vol XLII, No 4, pp 485-511 


Discusses opt phenomena disclosing intemal action. 
Delecalization of electrons in case of strong elec- 
tron action may be noticed in electronic spectra cf 
mols, in anisotropic diamagnetic susceptibility of 

aromatic comps and particularly in -anonalous inten- 
Sities of combined dispersion. 
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USSR/Phyaics - Crystallography — 1 Feb. SL 


"“Opticaliy Active Crystals," M. VY: Volkenshteyn, 
E- K. Byutner, Leningrad State U imeni A. A. 
Zhdanev .. 


"Dok Ak Nauk SSSR" Vol LXXVI, No 4, pp 515-517 


Only accurate theory of ratating crystals ie 
that of Born. Expti data on relation betveen 
crystallic spectrum and rotating capacity were 
found by Samoylov, studying uranyl acetate at 
temp of liquid helium. Submitted 20 Nov 50 by 
Acad S. I. Vavilov. 
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USSR /Physics - Polymers, Linear 2 un 5. 


"Geometry of Linear Polymers," M, V. Vol'kensh- 
teyn, O. B. Ptitsyn, iy 


"Dok Ak Nauk SSSR" Vol LXXVIII, No 4, pp 657-660 


Present-day phys of linear polymers proceeds 
from representation of familiar freedom of rota- 
tion of members of the polymer chain. Up to now 
no method has been described for solving prob- 
lems of the geom of such chains. The most im- 
portant formulas in the lit are given without 
derivation. Here method is expounded which is 
convenient for any potentials that brake int 


184'T102 


een LL 


USSR/Physics - Polymers, Linear 1 Jun 51 
(Contd ) 


rotation. Also gives anal of existing computa- 


tional formulas. Submitted 6 Apr 51 by Acad 
A. F, Ioffe. 
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11 Jun 51 


USSR/Physics - Molecular 


"Linear Polymer as a Mixture of Rotational Isomers ," 
M. V. Volkenshteyn, Inst High-Mol Compds, Acad Sci = 
‘USSR 


"Dok Ak Nauk SSSR" Vol LXXVIII, No 5, pp 879-882 


Considers polymeric chain as equil state of rota~ 
tional isomers. Different equil states have dif- 
ferent energy levels. Rotational isomerism of pol- 
ymer may be studied by oscillatory spectra at var~- 
dous temps. Submitted by Acad A. F. Ioffe 6 Apr 51. 
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"Molecular Optics," Sovetskaya Kniga (Soviet Books), 125 5., Pravda Publ. Ucuse, 
1952. 
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, VoL, KausHTEYy, M. Vey KOLODINA, W.5S. 


Electronic ; aneeepe ion spectra of polystyrene and its dlerivatives. 
Izvest. Akad, Nauk S.5.5.R., Otdel Khim. Wank '52, p.1033-6. 
(CA 47 no.13:6253 '53) (MERA 6:1) 


1. High Polymer Inst.,, Acad. Sci, J.S.S.R., Moscow. 
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USSR/Physics - Dichroism Nov 52 


"Circular Dichroism in Crystals," M. V. Vol'kenshteyn 
and E..K. Byutner, Leningrad State Univ 


"ghur Eksper i Teoret Fiz" Vol 23, No 5, pp 584-587 


It is shown by means of a classicial model of a system 
of coupled oscillators with helical symmetry that 
erystals in the plane of polarization may possess 4 
strong circular dichroism. Received 13 May 52. 


( PA rb no.bb8:Sd2q 53) 
bs 236785 
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AGoometry of linear. palymers.. 1. Catculation of (he 
length of the chains. edebebi) ud O. B elon 


: -. (inst. Hieh-MMol Compeds. 2 — so USSR. Lemue ame : 
a rach. Hut. PIS. Aka. £9, 1lol- sede 5 CT G, te To, 
: ER —T heoretical anil math; A aenoee x} methad is de- 
: veloped for culeg. the uv. quadratic leugth of: poly:neric : ie PP, 
chains on the basis ofa kinetic cheery in which is assumed a ae 
somewhat hindered rotation about each of the individual : r 
CC bonds. Like the Kutna equation, the derived equa- 
tion fails to take into account correfation between mare 
distant rotations. Il. Rotation-isomerism theory. M. V. 
. Vol'kenshtein. (bid. 1072-8'5.—Theorctical and math. A 
; .. rotation-isomerism theory is proposed for linear polymers. 
weg ; : ’ According to this theory the polynier chain is an equil. 
: . - mixt. of rotational isomers. Exptl. values are compared for 


ethane, propane, isobutane, ischutene, and 2methylbutane, 


| aE ; 2s 7 - eo a“ _ >), 3, H, Rathmann { EK 
o “af | mn 


4 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510018-1" 


"APPROVED FOR RELEASE: 08/09/2001 fie ca cece pata ee 


ae Bary ane a oR ES oe seer SOPm SVE Bree 
~ ceo crreeene t RU  SS GPTE I SUG OS er ie en a | a 
VOL 'KENSHSTEYY, i, Vy aug. 52 


USSR/Chemistry - Polymers 


'The Geometry of Linear Polymers, II, The Rotation Isoner Theory", M. oy, Vol 'kershteyn, 
Inst of High Mol compds, Acad Sci USSR, Leningrad 


Zhur Fiz Khim, Vol 26, No. 8, pp 1072-1083 


The rotation isomer theory of linear polymers was propcsed, according tc which the 
polymeric chain represents an equil sixt of rotation isomers, 


263 T 3 
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VOLIKENSHTEYN, M.-Y. 


USSR/Physics - Oscillatory Spectre 1 Feb 52 


"Distribution of Intenaity in the Oscillstory tre of ® 
Le I, Vidro, Be I. Stepanov nee ee 


"Dok Ak Nauk S3SR" Vol LYZXII, No 4, pp 557-560 


Calculates the intensities of infrared and conbinstional lines for 2 sinpl 
nodelg — linsar Chains, using the valent-optical schene of M. Ya Wettacncieasa 
and H. As Yel'yaskevich, Considers a cimple Iineer chain consisting of 2nfi 
identéal bonds: 0-0-eee—e0-0. Acknowledges the helpful assista:ce of Prof #, Ve 
Yol‘kenshteyn. Submitted ty Aczd A. 8. Terenin 4 Dec 451, 


PA 213T112 
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USSR /Physics - Electron Spectra, 1 Aug 52 
Aromatic Compounds 


ce Compounds," M.V. Vol! 
Leningrad State U 
s' Inst of 


"Blactron Spectra of Aromatl 
kenshteyn, L.A. Borovinskly, 
imeni Zhdanov, and Novgorod Teacher 


City of Borovichi 


ok Ak Nauk SSSR" Yo. 85, No 4, Pp 737-740 


States that aromatic compds represent 
especially considerable interaction of pi-electrons 
Notes that the properties of these systems can be 
understood only by proceeding fromthe profound 
ddeas of “averaged” mutual influence of atoms , 
227173 


a 


which were expressed for the lst time by Butlerov 
and Markovnikov in 1870's. Proposes that a semi- 
quant theory of electron spectra of aromatic compds 
ean be constructed on the basis of a model of po- 
tential well just as in quantum mech. Submitted, 


py Acad A.N. Terenin 10 Jun D2 
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USSR/Physics - Susceptibility 


ple Tchad rpc A cae lhe _ 


il Aug 52 


"Anisotropy of Diamagnetic Susceptibility of Benzol, 


Naphthalene, and Anthracene," M, 
Leningrad State U and Novgorod 


L.A, Borovinskiy; 
Teachers Inst, Borovichi 


"DAN SSSR" 


V. Vol'kenshteyn and 


Vol 85, No 5, pp 977-980 


Derive new calcns based on the application of an éle- 


mentary phys model of 


which ig a &raphic visual method, 
will’ be necessary to take into 


future computations it 


consideration the nonequivalence of 
condensation aromatic compds, 


A. N. Terenin 13 May 52. 


an electron in a potential well, 


State that in 
all the bonds in 
Submitted by Acad 
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A simple method 13 proposed -for-an ipptoxinigth | : ‘\ A WUT oo. 
evaluation of the jnflucnee of the valuine effects on: f ie a a 
the dimensions of the. polymer niolecules:: “The fluad ; ; os ae, 
formula shows that, when volume effects ape takeil ; : ats 
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YOL'KENSHTEYN, M. VY. and PTITSYH, Oo. B. 


We 


"Rotational-Isomeric Theory of Fusion of Crystalline Polyrers," DAN SESH Vol 36, 
No L, pp 677-80, 1952. Inst. of High-Yolecular Compds. 


Attempts to prove on basis of rotational isomeric theory that the temp of cryst 


fusion and the elasticity modulus should rise with increasing stretching of the molecular 
chain of the polymer. This theory permits direct connection between phys properties of 
polymers and their chem structure. Presented by Acad A.F.Ioffe 28 Jul 52 
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“Vou Ncausaren, M.V.; POKROVSKIY, Ye.I, 


Raman spectra of two eNatos Izvest,. Akad, Nenk S.S.S.B., Otdel 


Khim. Nauk '53, p. 177. e) 
(CA 47 no.13: 6254 153) (MEPL 5:3) 


1. High Polymer Inst., Acad. Sei. U.S.S.R., Moscow. 
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USSE/Physics = Molecular Spectra Sep/Oct 53 


"Computations of Oscilletory Spectra of Molecules 
Containing the Carbonyl Group and Their Compara- 
tive Characteristics," L. M. Sverdlov, Saratov 
State Univ im Chernyshevskiy 


Iz Ak Nauk, Ser Fiz, Vol 17, No 5, pp 567-573 


The oscillatory spectra are calculated method 
of M. Ve Volkenshteyn, M. A. Yel'yashevich, B. I. 
Stepanov (Kolebaniya Molekul (Oscillations of 
Molecules) 1949) and L. S. Mayants (Dissertation, 
Trudy FIAN, v. V (1950) for compds contg car= 
bonyl group: formaldehyde, acetaldehyde, acetone % 
acetyl chloride, monomers of formic and acetic 
acids and dimers of formic acid. Results are 


tabulated. Indebted to M. Ae Kovner 
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20106. Ciptical vctisity cad molergar structure. 
M. ¥. Vornenstmeix, fev. dha Aquk S8SR, Ser. 
Tir ti, Ne 3. 814-65 (1953) RHESIGR- 
A disneson of the optical pkdperties of cccondary 
butyl aiccha!, mathy! aad ethyl-vinyl carbinols, in the “-—- 
hight of the author's ihzery (1949). In contradiction 
of Kurkwoad (7. chera. Pitys.. 3. 474-91 (fese, 195731, 
it is found that a secund approximation for the 1 
gyration, or molecuiss constant of optical activity, f. 
must be taken inte considemtica 6 = repsooabic : 
agreement between thary and experiment. Theory : 
siso predicts a number of athe: known experiment 
facts, ¢ yf. that unsstumited carbinuls rotate the place 
of polanzend tent amr thin the vormspuading 
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. Theory of the relaxacion apoctrum of & palymersie ch3i.t. 
Yu. Ya. Gotlib.und M. V. Yol’kenshtetn, Zhur. Tebi. 
Piz, 23, 1030-48(1963).--On the basis of the medel of 
“Kargin (C4. 43, 7205e) the dynamic behavior af o high 
‘polymer itt goin. was calcd. Polydispernion cutizgs an exe 
pansion and change in farin of the distribution function ot 
relaxation tine, whereas the Gaussian distribution of mol, 
wt. has practically no effect. 19 references. A; PLUK4 
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VOL'XENSHTEYN, M. V. Apr 53 


USSR/Fhysics - Polymers 

"Statistical Physics of a Linear Folymeric Chain," M. V. Vol'kenshteyn and O. B. Ftitsin 
Usp Fiz Nauk, Vol 49, No 4, pp 501-568 

First part of a review that will be continued. Analysis of statistical theory of an 
isolated chain mol. Discusses possibility of predicting the phys properties of 

polymers from their chem structure. Assumes the polymer to possess considerable 

number of degrees of freedom, which is responsible for its great elasticity. Also 
Discusses the rotating isomeric theory of linear polymers and statistics of real 


polymeric mols. Lists 125 references, 35 Soviet. 
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VOL'KENSHTEYN, M. V. 259787 


USSR /Physics - Ultrasonic Absorption 11 Apr 53 


"Absorption of Ultrasound in Solutions of Polymers," 
Yu. Ya. Gotlib and’.M. V. Vol'kenshteyn 


DAN SSSR, Vol 89, No 5, pp 821-82 


Derivation and soln of the eqs describ athe © 
Kargin-Slonimskiy model -{V. A. Kargin and’G. L. 
Slonimskiy, DAN SSSR, Vol 62, No 2, 239 (1948); 
Zhur Fiz Khimii, 23, 5, 563 (142)) of a net-like 
high polymer immersed in a soln as a sequence of 
sphere-segments connected by quasi-elastic forces 
of a statistical character. Presented by Acad A. N. 


Terenin 13 Feb 53. 
259787 
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VOL'KENSHTEYN, M. V. 59097 


USSR /Physice ~ Molecular Lengtns 21 Apr 53 


"Tength of the Molecular Chain in Cis- and Trans- 
Polydienes," A. A. Chistorazum, Inst of High- 
Molecular Compas, Acad Sci USSR 


DAN SSSR, Vol 89, No 6, pp 999-1002 


Calculations of mean square distances in chains with 
alternating double bonds and different valence 

| angles in the case of the polymers polybutadiene, 

; polyisoprene, and polydimethyloutadiene are given. 
‘Acknowledges the interest and assistance of M. V. 
Vol’kenshteyn and O. B. Ptitsyn, who developed the 


e5oTgT 


formas for the mean aquare distance between ends 

of a chain having N identical bonds taking into ac- 

count extent of hindrance of rotation around each 

| bona (DAN SSSR, 78, 879 (1951)). Presented by Acad 
A. F. Ioffe 21 Feb 53. 
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- USSR/Physics - Polymer Chains 21 Aug 53 


"Stretching of Polymer Chains ," M. V. Vol’kenshteyn 
and 0. B. Ptitsyn,. Inst of High Molecular Compas , 
Acad Sci USSR : 


DAN SSSR, Vol 91, No 4, ep 1313-12316 


Conclude that for smgil extensions (disregarding 
terms of the order x2) the “energetic® elastic force 
f 1 and the "entropic" elastic force 2 connected 
with the transition of convoluted isomers into trans- 
ircmers comoensate each other; consequently , for small 
extensions this transition does not change the free 


279795 


os Sastan ripe a 


energy of the chain and the recovering force pears 
a purely entropic character. For large extensions 
the above-indicated compensation will not hold. 
Propose that 4 one-dimensional model in the main 
correctly gives the dependence of stretching of 
polymer chains upon their flexibility and external 
force. presented py Acad A. F. toffe 22 Jun 53. 
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he world of atoms] Poriadok i bes- 
Moskva, Izd-vo Akad, nauk SSSR, 
(Atoms) (Crystallography) 
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GRINBERG, A.A. (Leningrad); BABAYEVA, &.V.(Moscow); YATSIMIRSKIY, K.B. 
(Ivanovo); GOREMYKIN, V.I. (Moscow); BOLIY, G.B. (Moscow); FIAL- 
Kov, Ya.&. (Kiyev); YAKSHIH, M.M. (Moscow); KEDREOV, B.M. (Moacos); 
GEL'MAN, A.D. (Moscow); FEDOROV, I.A. (Moscow); MAKSIMYUK, Ye.A, 
(Leningrad); VOL'KENSHTEYN, M.¥. (Leningrad); ZHDANOV, ‘G.S. (Moscow); 
PTITSYN, B.Y.~(Ianingrad)*“ABLOV, A.V. (Kishinev); VOLSHTEYN, L.M. 
(Dnepropetrovsk); TROITSKAYA, A.D. (Kazan'); KIOCHKO, M.«. (Moscow); 
BABAYEVA, A.¥.; TRONEV, V.G. (Moscow); RUBINSHTEYN, &.M. (Moscow) 
CHERNYAYEV, I.1.; GRINBERG, A.A.; TANANAYEV, I.V. 


Explanation of the transeffect. Izv.Sekt.plat.i blag.met. no.28: 
56-126 '5h. (MLFA 7:9) 


(Compounds, Complex) (Platinum) 
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USSR/ Chemistry Physical chemistry 


_ Card : 1/2 Pub. 147 - 18/25 
Authors. :_Bazhenov, N. M., and Vol'kenshteyn, M. V. 
as - itle 2 2 Optical activity and reversible isomerization 


‘Periodical : Zhur, fiz, khim, 28/7, 1299 - 1309, duly 195) 


Abstract * The quantitative connection between the magnitude of optical activity 
and the nature and orientation of atoms and bonds in the molecule, is 

explained theoretically, The differences in energies (also entropy) 
of reversible isomers, were determined on the basis of the thermal 
process of the optical activity. of many substances, A new ultraviolet 
polarometric method for the study of the thermal rotation process 
and the dispersion of the optical activity of tested isomers, is 
described, Twenty-one references: 8 USA; 1 German; 11 USSR and 
1 English (1902 - 1953), .Tables; graph; illustrations; drawing, 


Institution +: Acad, of Sc, USSR » Institute of Highmolecular Compounds, Leningrad 
Submitted 1 November 30, 1953 
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--YSSR/Chemistry Physical chenistry — 


) Card t 


os Authors ig thy 


¢ Title . 3 


periodical. : 


Abstract : 


Institution : 
Submitted H 


“Yl. Pub, 147 - 19/25 
Bazhenov, N, M, , Vol'kenshteyn, M, V., and Bybrevich, T, vy. 
Toe RARSAUEIAs Me ¥ 
Optical activity of gaseous methylvinylcarbinol 


Zhur, fiz. khim, 28/7, 1310 - 1312, July 195) 


A method of measuring the thermal process of optical activity in gaseous 
phase, in the ultraviolet. zone of ths spectrum, was developed. The 
optical activity of gaseous methylvinylcarbinol and the molecular 
constants of reversible isomers of this compound, were investigated 

and the results are given in tables, Two references: 1 USA and 

1 USSR (1925 and 1954). Drawing. 


Acad, of Se, USSR, Institute of High Molecular Compounds, Leningrad 


November 30, 1953 
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- ygsr/ Chemistry | Physical chemistry 


Vi Pub, 1h7 - 20/25 
Vol'kenshteyn, M. V., and Brebdo, Vv. I. 


Effect of intermolecular reactions on reversible isomerization 


amr, fiz. Khim, 28/7, 1313 - 1328, July 195k 


The differences in energies of j{ntermolecular reactions of convolute 
and trans-isomers of 1,2-dichloroethane and 1,2-dibromoethane, were 
estimated quantitatively. It was found that an orientational reaction, | 
between molecules, balances the energies of reversible isomers in 
liquids, The effect of intermoleculer reactions, on the relative 
stability of reversible isomers, 4s explained, Eleven references: 

i, Japanese; 3 USSR and USA (1939 - 1953}. Tables, 


Acad, of Sc, USSR, Institute of High Molecular Compounds , Leningrad 


November 30, 1953 
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3 Gotlib, Yu. Ya.; Vol'kenshteyn, M.B.; and Byutner, E.K. 
: saps peattaiet doles aber 


Title - =. § Anisotropy of the Polarizability of chain molecules 


“Periodical : Dok. AN SSSR 99/6, 935-938, Dec 215 1954 
Abstract : An analytical derivation of the polarizability of a chain molecule 
: containing a number of equal links characterized by 4 symmetrical 


voltage of the inner rotation (VOeP j-VC¥4), is presented. The matrix 
and tensor method was used for the computations. Five references; 


3-USSR (1942-1953). Table. 


‘Institutions: . The Leningrad State Pedagogical Institue im. A.I. Gertsen; The Institute 
. of the High Molecular Compounds of the Acad. of Ses. of the USSR 


Mm Presented by: Academician A.F. Ioffe, September 18, 195k 
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- internat rotation in polymer chains and the physical 
| properties thereof. _ Il. Tee SIonEation of palymer chains, 
y dO. B. Ptitsyn... Zhur, Tebh.: Fis. 
a 3 Cf. CATA; 7—Math. The av.- 
and averages of the ‘squares of the distances between and 
., among the chain ends of polymer chains are caled, when - 
-* 7, they are under the action of an external force f, and these |” 
*. . averages in their most general expression are presented asa: 
‘ sertes of fI/kT, where | is the length of one link of the chain, ¢ 
-: © The equations are solved for one-dimensional and two-di. a 
~icmensional. models on: the basis of the theory. of rotation | Vi 
“isomery, and the various mechanisms of chain elongation © 1 
. | are discussed. The findings on these models can be applied i... : 
-. freely to linked chains with long statistical elements;. this: °°. ; 
So.) fis detd, from carer nace of the max. fength and av..: 
7 A square ofthe length of such model with the corresponding 
‘+ dimension of the true chain. The diffusion analogy cannot - 
. be applied to such a chain, which is under the influence of an (¢° 
", external force. If. ~The change of the internal energy of 
.' 5 polymer. chains ‘upon elongation.’ Ibid. 662-70.—~Math,- . 
vs .-Ou elongation of the, polymer chain with impeded internal ; ; 
‘. rotation, there is generated in such chain not only an en- 4 
tropy, but also an energy force. At small elongations this ~ 
_. force is compensated by au addul. entropy energy thatis not . : Pa 
-: taken into account in the ordinary theory. . The elongation zy 
_ ov s OF the polymer ina block is discussed, and thus an expres-. h Rr 
~o--r a :$hon for. the modulus of elasticity of rubber is obtained that: oe | eee ae 
to ->- sig based tipon the grid theory.” The ener effects that‘ : 
'. (ogrtur on clongation of the polymer in a block are discussed .~ : ° 
. also}. the sp. heat of the polymer chain changes tpon 
_ elongution, ; : Werner Jacobson. 2 i 
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Abs Jour : Ref Zhur — Fizike, No 2, 1357, No iggo 


c= 


Author : Bazhenov, N.M., Voltkenent \ 
Title : Optical Activity snd Vitrerices tion. 


Orig Pub : Zh. tekhn. fiziki, 1955, 25, No 11, 1661 -186; 


Abstract : Investigation of ‘the teepersture variation of the rotation of the 
Plane of polarization in rosin. The curve Pr displaye a break at 
the rosin vitrification temperature 7 = 24°. The break at the same 
temperature ig observed on the curves n f(T) and Pit) in is the index 


of refraction and ths density), sinced === KK wr waere K is a ccn- 
stant, and g is tWe molezular rotation constant i @yration). Using 


the Lorentz-Lorenz Equation th= authors derive an expression 

PALS [1 te PT eT 
Par 7 Ene /f a LF we . 

Estimating the individusl téezms of this equation frem obtained experi-. 

mentsi data, the sutzors obtain DE= (pti 2) -40.04 and show that the 

temperature Ver Letron T) asd ths break in the derivative a p/ar at 


Cara : 1/2 
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) Abs Jour : Ref Grur . ws5: 
PORSE Zour. Fiziks, Ne 2, 1357, mo iggo 


T are d¢etarmi es 
S actermined not oriy by the enarg= 5 
direct change ir g, i.e, in de/3? Cee d2/4P bet also by the 
; en T. The quantity “i/pi | ne 
in the case of |, apprdiimately three : pupil Vee .46/AP* changes 
quantity i 5 g. - sly ares times mors repidiv than the 
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Category : USSR/Atomic and Molecular Physics - Physics of high-molecular substance D-9 
Abs Jour ; Ref Zhur - Fizika,'No l, 1957, No 1019 


Author : Nikitin, V.N., Vol? kenskteyn, M.V., Volchek, B.Z. 
Title : Investigation of the Stretching of Polymers in Polarized Infrared Light 


| 
Orig Pub : Zh. tekhn. fiziki, 1955, 25, No 14, 2h86-2h91 


Abstract : The authors derived an equation for the ratio of the coefficient of ab- 
sorption of two bands at various degrees of tension (K',/K'o): (K"4/K wee 

where the indices 1 and 2 pertain to bands V 1 and Yo and the indices ’ and 
2 pertain to the first and second stretchings. This ratio is unity if the 
content of the rotation isomers does not change with stiretching. The 
stretching of pclyethylene and polyvinyl acetate was investigated. It is 
shown that at elongations of 1,000 and more, the content of the rotation 
isomers changes. The stopping of the growth of dichroism at 100% elongation 
indicates the absence of further orientation. . 
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VOL'XRNSHTBYN, H.V.; PIITSYN, 0.5. 


meaner Bnd EON CARDS FS 
Relaxation theory of vitrification. Dokl.AN SSSR 103 no.5:795- -798 
(MLRA 


Ag '55.6 9:1) 
1. Institut vysokomolekulyarnykh soyedinenily Akademii nauk SSSR. 


Predstavleno akademikom A.F.Joffe. 
(Vitreous state) 
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VOL' KENSHTEYN, M.V., YAZYKOVA, S.M. 
“Intensities in vibration spectra and the "metallic" model of the 
molecule. Dokl. AN SSSR 104 no.6:83%-8%6 0 '55. (MERA 9:3) 


1. Institut vysokomolekulyarnykh soyedineniy Akademii nauk SSSR 
i Fizicheskiy institut imeni P.M. Lebedeva Akademii nauk SSSR. 
Predstavleno akademikon G.S. Land sbergon. 

(Raman effect) (Spectrua, Molecular) 
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VOL'KENSHTEYN, M. V., and PTITSYN, 0. 5. 


Introduction by M. V. Vol'kenshteyn and 0. B. Ptitsyn, Prob- 
lemy Sovremennoy Fiziki, Vol 8, No 12, Dec 56, pp 3-5 


This issue of the periodical Problemy Sovremennoy Fiziki, which 
publishes translated articles illustrating progress in various fields 
of physics outside the USSR, represents a collection of non-USSR articles 
on the physics of polymers. The translations contained in this issue 
have been edited by M. V. Vol'kenshteyn. Vol'kenshteyn and Ptitsyn 
comment as follows on five articles published as a separate section 


(pp 173-222) under the heading "the Action of Nuclear Radiation on Poly- 
mers": 


"The last, sixth section of the collection of articles consists of 
papers that deal with the action of nuclear radiation on polymers. This 
field is of great interest from both the physical and the chemical stand- 
point, because the processes which take place in polymers under the 
action of radiation (cross-linking, etc.) lead to the formation of sub- 
stances which have new and valuable rrcperties. Investigation of the 

processes and characteristics involved is also of importance for nuclear 
technology, in which some high-polymer materials are applied." 
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Abs Jour: Referat Zhur-Fizika, 1957, No 4, 10353 


Author : Bazhenov, N.M., Vol'kenshteyn, M.V.; Gotlib, Yu.Ya., Rosen- 
Inst : Not Given 2s shtteynn; LD. 
Title : Photoeleastic Effect in Polystyrol and Its Halogen Derivatives. 


Orig Pub: Zh. tekhn. fizlki, 1956, 26, No 8, 1730-1737 


Abstract: The photoelastic effect (PE) was measured in polystyrol {I) 
(130000), polyparachlorostyrel (II) poly- 2.5 dichlorostyrol 
(III) (60000), polyorthochlorostyrol (Iv) (80200}, poly-3.4 
dichlorostyrol (V) (30000), pclyorthoiodostyrol (vr) (20000) 
and polyparaicdostyrol (VII) (32000). The numbers in the 
parentheses represent the molecular weights. The PE was studied 
in tension of thin films by constant load and at temperatures 
above the vitrification temperature. With the aid of a setup 
with a polarization microscope, similtaneous measurements were 
made of the elongationad /é , the birefringence,A nu, and the trie 

load © . The PE in vitrified films was measured in a photoelectric 
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Abs Jour: Referat Zhur-Fizika, 1957, No 4, 10353 


setup. The time dependences of AL /E, A no, and the photoelastic 
coefficient £€ = A n/& were obtained. The tension curves have a 
characteristic S-shape form with a relative saturation, this being 
due to the presence of a labile lattice in the block linscar poly- 
mer. The step-like character of the tensien of I discloses the 
damage to the lattice structure and formation of ney labile nodes. 
<& rapidly reaches its maximm value and diminishes only slightly 
upon further tension. © max is practically inéspendent of ©. it 
over a wide range of © i434 (for II: 2 -- 18x 10 dyne/cn2) The 
average values of ae were used to find the effective anisotropic 
polarizabilities of the chain A~% (Treloire, L. Physics of Elasti- 
city of Rubber , IL, 1993): I -- 140, II -- 210, TII --- 170, IV -- 
130, V -- 340 x 10-25 om3. In accordance with the theory (Gotlib 
Yu. Ya., Volkenshteyn, M.V., Byutnor, E.K., Dokl AN SSSR, 1954, 
99, No 6, 935), the know value of7 (the average ccsine of the 
angie of internal rotation about the_bond C-C in I) and the value 
of Ax were used to determine ” = cos2 y” (y" is the angle of 
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rotation of the phenyl ring), after which these values Of4: and-+, 
were used to calculate 4d for II -- VII. Satisfactory agreement 
with experiment was obtained for II and V, which indicates 4 si- 
milarity in the conditions of internal rotation in I, II » and V. 
For II and IV, which contain chlorine in the ortho pesition, the 
calculated values of 4a are greater than thoss observed, this 
being due to the greater resistance to rotation of the suspend2d 
weight. 
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JOLKEN SHTEYN, eV 


- SUBJECT ussr / PHYSICS carp 1 / 2 pa ~ 1981 


AUTHOR FOLIKENSTHIN, MV. . PTICYS .O.b- 
TITLE The Relaxation Theory of the Formation of Glass. 


I, Solution of the Basic Equation and its Examination. 
PERIODICAL ¥urn. techn. fis, 26, fasc.10, 2204-2222 (7956) 
Issued: 11 J 1956 


Proceeding from the most general molecular-kinetic ideas the basic laws of 
glass formation and of softening are here derived. The theory found must then 
be suited for all objects from which glass is formed. Reiaxation processes are 
here dealt with by an equation which describes the transition of kinetic units 
from ene energy state to another. The spectrum of velaxation times is on this 
accasion negiected. Reaction may be of the first or second order (*isomeri~ 
gation" or wdimerization" respectively): The influence exeroised by reactions 
of a higher order may be neglected. In the case of a reaction of the first 
order the elementary acts of transition from the nonexcited state (state 1) to 
the excited state (state 2) take place with the participation of only cne 
kinetic unit. The reaction of the second order consists in the production and 
dissociation of the bindings among the kinetic units. On the occasion of the 
investigation of such relaxation processes which are connected with only 
Little deviations from equilibrium the equation of the first order may always 
be used. Hexe only reactions of the first order are investigated: Reactions 

of the second order are studied later- 

At first an expression for the solution of the basic equation is given, On this 
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occasion the dependexce of the transition protability on the structure o? the 
liquid is neglected. At firat the most simple process ig investigated ir. which 
the exterior perameters of the system do not depend on time. Next. the case is 
investigated in which the temperature of the system changes with constant or 
variable velocity. Tne solutions found for the share V of the kinetic units 
which are in an excited state are written down. There follows the mathematica: 
discussion of the solution obtained. 

Forming of glass and softening: Every system satisfying the above conditions 
ig suited for the formation of glass in connection with cooling and for 
softaning during heating. Furthermore, equations are cbtained which connect 
the temperature of glass formation Th and cf the softening T with the par4a- 


meters of the system and with the modification velocity lal. With increasing 
{ q{also tT, and T! increase. Next, the solutions of the basic equation for the 


witrification interval and for the domains above and below the vitrification 
interval are discussed. Among others, WV does not depend on temperature 
within the range below the vitrification interval, i.e. the structure of the 
liquid is frozen. 


INSTITUTION: Institute for Highly Molecular Compounds of the Acadeny of 
Science in the USSR. 
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